The relationship between mental status and emotional disorders has been discussed since old medical theories about human and fundamental descriptions of Aristotle on melancholic temperament for centuries ([@B1]). Emil Kraepelin was the first person who coherently described and classified mental diseases, especially manic-depressive category of mental diseases. Manic depression is commonly associated with characteristics such as depression, restlessness, mania, or cyclothymic disorder. His works founded mainstream of clinical observations role in mental disorders ([@B2]).

A theoretical model of Kraepelin subsequently inspired many theories considering personality role in emotional disorders ([@B3], [@B4]). Cloninger provided a general model that included normal and abnormal personality. Moreover, he provided Temperament and Character Inventory, used broadly in patients with emotional disorders, to measure his personality theory ([@B1], [@B5]-[@B7]).

According to the psychosocial model that he provided to explain temperament components, temperament systems in the brain have a functional organization with different and independent systems for activation, maintenance, and behavioral inhibition in response to certain groups of stimuli. Behavioral activation was in response to new stimuli, presence of reward symptoms, and escape of punishment. Therefore, individual differences in such capability are called novelty seeking. Behavioral inhibition was in response to punishment stimuli and lack of reward. Individual differences in behavioral inhibition are called harm avoidance. Behavior is reinforced with reward usually continues for some time after discontinuation of the reward. Cloninger called individual differences in continuation of response after discontinuation of reward as reward dependence, and persistence as individual differences in the brain system to regulate intermittent reinforcement. On the other hand, character refers to individual differences in ideas related to self-concept on the goals and values. Both temperament and character are inherited, but they have differences based on different types of learning and memory that regulate in the brain ([@B1], [@B8]). Three dimensions of character are as follow: self-directedness, which is the ability to adjust and adapt a behavior to respond to demands to achieve the selected goals of an individual; cooperativeness measures the extent of one's helps and supports to others; and self-transcendence, which is the ability to remember the past and clear image of future with details for personal growth and based on the self-concept as a part of the world and its surrounding sources, associated with thoughts of mysterious presence, religious, dignity, and unconditional patience ([@B1], [@B5]-[@B7]).

Cloninger personality model and tools proposed to measure it, Temperament Questionnaire (TPQ) and Temperament and Character Inventory (TCI), are widely used in patients with mood disorders. Although studies conducted to compare the dimensions of temperament and character in healthy individuals and patients with mood disorders (major depressive disorder and bipolar mood disorder) have provided controversial results, almost all patients with emotional disorders obtained high scores in harm avoidance ([@B9]-[@B13]). However, it seems that bipolar mood disorder is characterized by high scores of novelty seeking ([@B10], [@B12]), reward dependence ([@B11]), and self-transcendence ([@B10]-[@B13]).

In the meta-analysis conducted in 2011 on the dimensions of temperament, it was confirmed that high harm avoidance was observed patients with major depressive disorder and bipolar disorder in most studies, however, with the higher score of this dimension in major depressive disorder, low scores in novelty seeking and reward dependence in patients with major depressive disorder rather than those with bipolar mood disorder ([@B14]-[@B20]). In addition, some dimensions of temperament and character may be influenced by demographic characteristics so that females obtain higher scores in harm avoidance, reward dependence, and cooperativeness, and by increase in age, scores of novelty seeking reduce and cooperativeness scores increase ([@B21]-[@B27]). When we examine personality traits, these variables can be considered as a mediating factor. However, no study has been conducted on a psychiatric sample to compare the profile of personality using the revised version of Temperament and Character Inventory in Iran. Therefore, this study was conducted to compare the profile of temperament and character dimensions of patients with major depressive disorder and bipolar mood disorder with a control group.

Materials and Methods
=====================

***Participants***

The sample of the study consisted of 193 participants, 77 patients (40%) with major depressive disorder (males 48% vs. females 52%), 86 patients (45.5%) with bipolar mood disorder (males 40% vs. females 60%), and 30 patients (15.5%) in the control group (males 55% vs. females 45%), with the age range of 18 to 65 years. The diagnosis was performed based on psychiatric interview by psychiatrists of Roozbeh psychiatric hospital, Tehran, Iran. Patients with mood disorders were those who referred to the outpatient clinic of Roozbeh hospital in a period of 9 months from January 2015 to September 2016. Inclusion criteria for patients with mood disorders were as follow:

Having a mood disorder according to DSM-IV criteria ([@B28]); age above 18; and holding an educational level of higher than eighth grade.

Exclusion criteria of the study were as follow: neurological disorders including dementia, epilepsy; mental retardation (IQ less than 70); and schizophrenia spectrum diagnoses. To screen the control group, General Health Questionnaire was used and 30 accompanies of patients were included in the final analysis as a control group.

***Temperament and Character Inventory-140 (TCI-140)***

TCI-140 provided by Cloninger contains 140 phrases and it is used to evaluate personality features of mentally healthy and unhealthy individuals. It includes 2 parts of temperament (including 4 dimensions of novelty seeking, reward dependence, harm-avoidance, and persistence) and Character (including 3 dimensions of self-directedness, cooperativeness, and self-transcendence), and responding to it is based on the 5-score Likert ([@B1], [@B5]). The previous version of this inventory (TCI) was validated and normalized in Iran by Kaviani in Tehran ([@B29]). A psychology expert who was fluent in English first translated temperament and Character Inventory-Revised (TCI-R) from English to Persian. Then, it was backtranslated to English, and the translated text was compared and confirmed with the main text by the inventor (Dr. Cloninger). It was also normalized in a study by Dabagh et al. on student population ([@B30]). Cloninger provided a shortened form of TCI-R for higher efficiency in clinical situations and named it TCI 140. Hajirezaei et al. validated TCI 140 on a sample of psychiatric outpatients in Roozbeh psychiatric hospital. The internal consistency of main dimensions, convergent validity, predictive validity, and test-retest reliability were reported to be acceptable.  ***General Health Questionnaire-28 (GHQ-28)***

General Health Questionnaire has 28 questions developed by Goldberg and Hiller and it has 4 subscales, each having 7 questions. The scales are follow: the scale of physical symptoms; the scale of anxiety symptoms and sleep disorder; the scale of social function; and the scale of depression symptoms ([@B31]). Standardization and validation of the Persian version of this questionnaire was performed by Taghavi on a sample of students in Shiraz and by Noorbala et al. in Tehran ([@B32]). In a recent study, the cutoff point of public health was 20 in the control group.

***Data analysis***

Data analysis was done using Statistical Package for the Social Sciences 22 (SPSS-22). The differences among demographic variables were determined using Chi-square test, and no significant difference was observed between demographic variables. To compare temperament and character dimensions in males and females, independent t test was used and the results are reported in [Table 1](#T1){ref-type="table"}. Also, to compare temperament and character dimensions among depressed patients, bipolar patients and controls, one-way analysis of variance (ANOVA) was used and to determine the differences among groups post hoc tests (LSD) were done and the results are presented in [Tables 2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}.

Results
=======

Among 193 participants, 77 were male (40%) and 116 female (60%), with the mean age of 40.1 year. Marital status of the participants was as follows: 99 individuals were single (51%), 89 married (46%) and 5 divorced (3%). With respect to educational status, 25 participants did not have a high school diploma (13%), 77 had diploma (39%), 66 held a bachelor's degree (43%), and 25 had a master's degree and higher (13%). According to the Chi-square test results, no significant differences were found among demographic variables.

Results of one-way analysis of variance of temperament and character dimensions by means and standard deviations are demonstrated in [Table 2](#T2){ref-type="table"}. There were significant differences in novelty seeking, harm avoidance, persistence and self-directedness.

The mean differences between groups and significant levels are presented in [Table 3](#T3){ref-type="table"}. The mean differences were statistically significant in novelty seeking, harm avoidance, persistence, self-directedness and cooperativeness among groups.

The results of comparison among groups revealed significant differences among groups in dimensions of novelty seeking, harm avoidance, persistence, self-directedness, and cooperativeness (p\<0.05). The results of Pearson correlation showed that novelty seeking with age (r = - 0.18, p\<0.001) and cooperativeness with age (r = 0.22, p\<0.001) had relatively low correlations. Moreover, novelty seeking with gender (r = -0.18, p\<0.05) and cooperativeness with gender (r = 0.16, p\< 0.05) indicated low correlations. On the other hand, the results of comparison of males and females demonstrated by independent t-tests revealed that just novelty seeking was statistically significant in males, with the mean of 59.79 vs. females, with mean of 56.05.

Discussion
==========

In general, our results showed that patients with major depressive disorder and bipolar mood disorder have different personality profile in some temperament and character dimensions compared to the control group. Therefore, it seems that by using some specific dimensions of temperament and character profile, we can develop specific case formulation and treatment plan.

###### 

Comparing Temperament and Character Dimensions in Males and Females

  ---------------------------------------------------------------------------------------------------------------------
  **Temperament and**\       **Mean and Standard**\   **Mean and Standard**\     **Independent**\   **Significance**\
  **Character Dimensions**   **Deviation of Males**   **Deviation of Females**   **t-tests**        **Level**
  -------------------------- ------------------------ -------------------------- ------------------ -------------------
  Novelty seeking            59.79±10.46              56.05±9.44                 **2.42**           **0.016**

  Harm avoidance             62.37±14.38              65.48±13.52                -1.43              0.153

  Reward dependence          65.80±7.60               66.23±9.53                 -0.313             0.755

  Persistence                66.68±11.02              66.23±12.56                0.239              0.811

  Self-directedness          58.61±15.57              56.05±14.60                1.09               0.277

  Cooperativeness            70.07±10.19              72.80±10.22                -1.70              0.090

  Self-transcendence         48.53±11.93              49.20±12.27                -0.352             0.725
  ---------------------------------------------------------------------------------------------------------------------

Significant levels at p\<0.05 are bolded.

###### 

The Summary of the Results of One-Way Analysis of Variance of Temperament and Character Dimensions to Separation of Disorder of Major Depressive Disorder and Bipolar Mood Disorder

  --------------------------------------------------------------------------------------------------------------------
  **Temperament and**\       **Major Depressive**\   **Bipolar**\    **Control**\   **F**\         **Significance**\
  **Character Dimensions**   **Disorder M±SD**       **Disorder**\   **Group**\     **(- , -)**\   **Level**
                                                     **M±SD**        **M±SD**       **(2,190)**    
  -------------------------- ----------------------- --------------- -------------- -------------- -------------------
  Novelty seeking            55.01± 9.07             59.24± 9.81     55.36± 11.67   4.21           **0.016**

  Harm avoidance             67.22± 13.20            62.47± 14.10    57.63± 12.75   5.95           **0.003**

  Reward dependence          65.33± 8.50             66.37± 8.87     64.43± 10.85   0.589          0.556

  Persistence                64.15± 10.87            68.05± 12.47    70.26± 11.62   3.76           **0.025**

  Self-directedness          56.05± 14.17            57.83± 16.23    68.30± 13.36   7.46           **0.001**

  Cooperativeness            72.23± 10.17            71.09± 10.53    75.80± 10.06   2.31           0.102

  Self-transcendence         47.28± 11.10            50.58± 12.94    49.76± 9.29    1.65           0.194
  --------------------------------------------------------------------------------------------------------------------

Significant levels are bolded.

###### 

The Summary of the Results of Fisher\'s least significant difference (LSD) Post Hoc Tests

  --------------------------------------------------------------------------------------------------------------
  **Temperament and**\       **Group**             **Group**           **Mean**\        **Significant Levels**
  **Character Dimensions**                                             **Difference**   
  -------------------------- --------------------- ------------------- ---------------- ------------------------
  Novelty seeking            depressed patients    bipolar Patients    \- 4.23          0.007

  Harm avoidance             Depressed patients\   bipolar Patients\   4.74\            0.027\
                             Depressed patients    control group       9.58             0.001

  Persistence                Depressed patients\   bipolar Patients\   \- 3.90\         0.035\
                             Depressed patients    control group       - 6.11           0.016

  Self-directedness          Depressed patients\   control group\      -12.24\          0.000\
                             bipolar Patients      control group       -10.46           0.001

  Cooperativeness            bipolar Patients      control group       -4.70            0.033
  --------------------------------------------------------------------------------------------------------------

Significant levels at p\<0.05 are bolded.

In previous studies, it was shown that age and gender affect some temperament and character dimensions ([@B5], [@B7], [@B26], [@B27], [@B33]-[@B36]). Our results that indicated a reverse correlation between novelty seeking and age and a positive correlation between novelty seeking and cooperativeness are in line with results of previous studies ([@B5], [@B7], [@B13], [@B25], [@B27], [@B33], [@B35] and [@B37]). However, unlike previous studies in which females received higher scores in harm avoidance, reward dependence, and cooperativeness ([@B17], [@B21]-[@B24], [@B26], [@B27], [@B38], [@B39]), in the current study, the only significant difference was in higher scores of novelty seeking by males, while no significant difference was found in other dimensions. It seems that as most of the studies were done to validate and standardize the questionnaire and were different from other studies in sample size and type, this difference was also seen in their results. The results of comparison among the 3 groups showed that patients with bipolar and depressive disorders were significantly different from the control group in self-directedness. Our results were consistent with those of previous research ([@B9]-[@B11], [@B17], [@B18], [@B26], [@B40]-[@B45]). Unlike previous studies ([@B9], [@B17], [@B26], [@B42]), self-transcendence was not significantly different in the 3 groups, and only depressive mood disorder was significantly different with bipolar and control group in harm avoidance, and no significant difference was found between bipolar and control groups, which was inconsistent with the result of previous study. It seems that high harm avoidance scores and low self-directedness scores in depressed patients simultaneously cause them to describe themselves with features such as fatigue, shyness, prone to worry, and pessimistic compared to the control group and bipolar disorder group. High harm avoidance generally shows susceptibility to mood disorders. Other findings showed low persistence dimension in patients with depressive and bipolar disorder compared to the control group. As shown in previous studies ([@B20], [@B46], [@B47]), low persistence was confirmed even after reducing the severity of depression in patients with mood disorders compared to controls. It seems that patients with learned helplessness are less prone to seek and achieve their goals. It also seems that weakness in decision-making skills, perseverance, and effort in these patients makes them to be more prone to helplessness and hopelessness when faced with failures and obstacles. In addition, high score of novelty seeking in bipolar patients in previous studies ([@B10], [@B48], [@B49]) has shown that high scores of novelty seeking encourages people to impulsive behaviors and experience pleasant affairs excessively, and low scores in cooperativeness in bipolar patients was also in line with previous study ([@B20]).

Limitations
===========

As the only way for diagnosis was psychiatric interview and archived diagnoses, and it is possible to change the diagnosis over time, it is recommended that other diagnostic tools such as Structured Clinical Interview for DSM and structured interview be used during study implementation. Although we tried to match the control group with other groups in demographic variables, full matching was not performed in the education level. It is also recommended to compare the other anxiety and obsessive-compulsive disorders with major depressive disorder. Moreover, special course of a disease in acute phase or remission of an illness should be included in the future studies.

Conclusion
==========

In general, our results revealed that patients with major depressive disorder and bipolar mood disorder have different personality profiles in some dimensions of temperament and character compared with the control group.

This article was derived from MsC. Thesis of Hajirezaei to provoke discussion about this issue. Also, this research has been supported by Tehran University of Medical Sciences. We thank all the hospital staff and managers in Roozbeh psychiatric hospital.

Conflict of interest
====================

The authors declare that there are no conflicts of interests.
